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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this appUcation is 
eUgible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 . 1 7(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1. 1 14. AppUcant*s submission filed on 12/8/2005 has been entered. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of apphcation for patent in the United States, 
(e) the invention was described m (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed m the United States only if the mtemational application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

3. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Takayama et al. 
("Takayama'O US PG-Pub 2002/0101532. 

Takayama discloses (figs. 1-9 and 19 and par. 0161) a solid-state imaging device, 
comprising: a pixel array having a plurality of pixels 50 arranged in a matrix; and a control unit 
51 that controls the pixel array; each of the pixels including: a photo diode Dl that generates 
carriers depending on an intensity of incident hght; an accumulation region CI that accumulates 
the generated carriers; an insulated-gate output transistor Ql that outputs a signal according to a 
threshold voUage that changes depending on a number of the carriers accumulated in the 
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accumulation region; and an insulated-gate clear transistor Q2 that discharges, during a 
discharging period, the carriers accumulated in the accumulation region and that discharges 
during an accumulation period, spilled carriers that exceed a capacity of the accumulation region, 
the accumulation period being a time period in which carriers are accumulated in the 
accumulation region up to the capacity of the accumulation region. 

As for the recited operational limitations of the control unit and the clear transistor, 
claims directed to an apparatus must distinguish from the prior art in terms of structure rather 
than function, In re Schreiber, 128 F.3d 1473, 1477-78, 44 USPQ2d 1429, 1431-32 (Fed Cir. 
1997); See also In re Swinehart, 439 R2d210, 212-13, 169 USPQ 226, 228-29 (CCPA 1971; see 
also In re Danly, 263, R2d 844, 847, 120 USPQ 528, 531 (CCPA 1959). 

Claim Rejections - 35 USC§ 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dierickx 
("Dierickx") US PG-Pub 2001/001 1736 in view of Shizukuishi USPN 6,781,178 and Pain et al. 
("Pain") US PG Pub 2002/0036300. 

Dierickx discloses in figs. 2 and 14 a solid-state imaging device, conprising: a pixel 
array having a plurality of pixels (par. 0035) arranged in a matrix; and a control unit (par. 0114) 
that controls the pixel array; each of the pixels including: a photo diode (par. 0063) that 
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generates carriers depending on an intensity of incident light; an accumulation region 3 that 
accumulates the generated carriers; an insulated-gate output transistor 77 7 that outputs a signal 
according to a threshold voltage that changes depending on a number of the carriers 
accumulated in the accumulation region; and an insulated-gate clear transistor (par. 0073) that 
discharges the carriers accumulated in the accumulation region, but lacks anticipation of an 
insulated-gate clear transistor that discharges, during a discharging period, the carriers 
accumulated in the accumulation region and that discharges during an accumulation period, 
spilled carriers that exceed a capacity of the accumulation region. 

Shizukuishi discloses in figs. 1-4 a soUd-state imaging device, comprising: a pixel array 
having a plurality of pixels arranged in a matrix; and an insulated-gate clear transistor WM that 
discharges, during a discharging period, the carriers accumulated in the accumulation region and 
that discharges during an accumulation period, spilled carriers that exceed a capacity of the 
accumulation region (col 9, lines 51-62). 

Pain discloses (figs. 1, 5 and 6, abstract and par. 0012) a sohd-state imaging device, 
comprising: a pixel array having a plurality of pixels arranged in a matrix; and an insulated-gate 
clear transistor that discharges, during a discharging period, the carriers accumulated in 
the accumulation region and that discharges during an accumulation period, spilled carriers that 
exceed a capacity of the accumulation region, the accumulation period being a time period in 
which carriers are accumulated in the accumulation region up to the capacity of the accumulation 
region (par. 0042). 

Since Dierickx, Pain and Shizukuishi are all from the same field of endeavor, sohd-state 
imaging devices. Pain's and Shizukuishi's teachings would have been recognized in the pertinent 
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art of Dierickx. Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to incorporate an insulated-gate clear transistor with Dierickx' s device, since 
that would improve sensitivity and response speed as taught by Shizukuishi. It would have been 
obvious to incorporate Pain's teachings so as to obtain low noise and low image lag as taught by 
Pain. 

As for the recited operational limitations of the control unit and the clear transistor, 
claims directed to an apparatus must distinguish from the prior art in terms of structure rather 
than function, In re Schreiber, 128 F.3d 1473, 1477-78, 44 USPQ2d 1429, 1431-32 (Fed. Cir. 
1997); See also In re Swinehart, 439 F.2d210, 212-13, 169 USPQ 226, 228-29 (CCPA 1971; see 
also In re Danly, 263, F.2d 844, 847, 120 USPQ 528, 531 (CCPA 1959). 
6. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dierickx in view 
of Shizukuishi and Pain. 

Dierickx discloses in figs. 2 and 14 a solid-state imaging device, comprising: a pixel 
array having a plurality of pixels (par. 0035) arranged in a matrix; and a control unit (par. 01 14) 
that controls the pixel array; each of the pixels including: a photo diode (par. 0063) that 
generates carriers depending on an intensity of incident light; an accumulation region 3 that 
accumulates the generated carriers; an insulated-gate output transistor 77 7 that outputs a signal 
according to a threshold voltage that changes depending on a number of the carriers 
accumulated in the accumulation region; and an insulated-gate clear transistor (par. 0073) that 
discharges the carriers accumulated in the accumulation region, but lacks anticipation of an 
insulated-gate clear transistor that discharges spilled carriers in order to prevent carriers from 
entering the accumulation region. 
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Shizukuishi discloses in figs. 1-4 a solid-state imaging device, conq)rising: a pixel array 
having a plurality of pixels arranged in a matrix, and an insulated-gate clear transistor that 
discharges spilled carriers in order to prevent carriers from entering the accumulation region (col. 
9, Unes 51-62); and the substrate region comprising: an upper region 23 (horizontal portion of 
layer 23) that is formed in a vicinity of the gate electrode of the clear transistor and that has a 
relatively low impurity concentration; and a lower region 25 that is formed below the upper 
region and that has a relatively high impurity concentration. 

Pain discloses (figs. 1, 5 and 6, abstract and par. 0012) a solid-state imaging device, 
comprising: a pixel array having a plurality of pixels arranged in a matrix; and an insulated-gate 
clear transistor that discharges, during a discharging period, the carriers accumulated in 
the accumulation region and that discharges during an accumulation period, spilled carriers that 
exceed a capacity of the accumulation region, the accumulation period being a time period in 
which carriers are accumulated in the accumulation region up to the capacity of the accumulation 
region (par. 0042). 

Since Dierickx, Pain and Shizukuishi are all from the same field of endeavor, solid-state 
imaging devices, Pain's and Shizukuishi's teachings would have been recognized in the pertinent 
art of Dierickx. Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to incorporate an insulated-gate clear transistor with Dierickx' s device, since 
that would improve sensitivity and response speed as taught by Shizukuishi. It would have been 
obvious to incorporate Pain's teachings so as to obtain low noise and low image lag as taught by 
Pain. 
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As for the recited operational limitations of the control unit and the clear transistor, 
claims directed to an apparatus must distinguish from the prior art in terms of structure rather 
than function. In re Schreiber, 128 F.3d 1473, 1477-78, 44 USPQ2d 1429, 1431-32 (Fed. Cir. 
1997); See also In re Swinehart, 439 F.2d210, 212-13, 169 USPQ 226, 228-29 (CCPA 1971; see 
also In re Danly, 263, F.2d 844, 847, 120 USPQ 528, 531 (CCPA 1959). 
7. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dierickx in view 
of Shizukuishi and Takayama. 

Dierickx discloses in figs. 2 and 14 a solid-state imaging device, comprising: a pixel 
array having a plurality of pixels (par. 0035) arranged in a matrix; and a control unit (par, 0114) 
that consols the pixel array; each of the pixels including: a photo diode (par. 0063) that 
generates carriers depending on an intensity of incident light; an accumulation region 3 that 
accumulates the generated carriers; an insulated-gate output transistor 77 7 that outputs a signal 
according to a threshold voltage that changes depending on a number of the carriers 
accumulated in the accumulation region; and an insulated-gate clear transistor (par. 0073) that 
discharges the carriers accumulated in the accumulation region, but lacks anticipation of an 
insulated-gate clear transistor that discharges spilled carriers in order to prevent carriers from 
entering the accumulation region. 

Shizukuishi discloses in figs. 1-4 a soUd-state imaging device, comprising: a pixel array 
having a plurality of pixels arranged in a matrix; and an insulated-gate clear transistor that 
discharges spilled carriers in order to prevent carriers from entering the accumulation region (col. 
9, hues 51-62); and the substrate region comprising: an upper region 23 (horizontal portion of 
layer 23) that is formed in a vicinity of the gate electrode of the clear transistor and that has a 
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relatively low impurity concentration; and a lower region 25 that is formed below the upper 
region and that has a relatively high impurity concentration. 

Takayama discloses (figs. 1-9 and 19, abstract and par. 0161) a solid-state imaging 
device, comprising: a pixel array 50 having a plurality of pixels arranged in a matrix; and 
an insulated-gate clear transistor Q2 that discharges, during a discharging period, the carriers 
accumulated in the accumulation region and that discharges during an accumulation period, 
spilled carriers that exceed a capacity of the accumulation region, the accumulation period being 
a time period in which carriers are accumulated in the accumulation region up to the capacity of 
the accumulation region. 

Since Dierickx, Takayama and Shizukuishi are all from the same field of endeavor, soHd- 
state imaging devices, Takayama' s and Shizukuishi' s teachings would have been recognized in 
the pertinent art of Dierickx. Therefore, it would have been obvious to one skilled in the art at the 
time the invention was made to incorporate an insulated-gate clear transistor with Dierickx' s 
device, since that would improve sensitivity and response speed as taught by Shizukuishi. It 
would have been obvious to incorporate Takayama' s teachings since that would reduce power 
consumption as taught by Takayama. 

As for the recited operational limitations of the control unit and the clear transistor, 
claims directed to an apparatus must distinguish from the prior art in terms of structure rather 
than function. In re Schreiber, 128 F.3d 1473, 1477-78, 44 USPQ2d 1429, 1431-32 (Fed. Cir. 
1997); See also In re Swinehart, 439 F.2d210, 212-13, 169 USPQ 226, 228-29 (CCPA 1971; see 
also In re Danly, 263, F.2d 844, 847, 120 USPQ 528, 531 (CCPA 1959). 
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Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to A. Sefer whose telephone number is (571) 272-1921 

If attempts to reach the examiner by telephone are unsuccessful, d^pg^ltaffiSffifeP^^^^ 

^ TECHNOLOGY CENTf ^^^fuu 

supervisor, Nathan Flynn can be reached on (57 1) 272- 1915. 

Information regarding the status of an appUcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system Status information for published apphcations 
may be obtained from either Private PAIR or PubUc PAIR. Status information for unpublished 
apphcations is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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